This article contains data related to the research article entitled "An Investigation of Organic Matter Quality and Quantity in Acid Soils as Influenced by Soil Type and Land Use" (Shen et al., 2018) [1]. The data was collected using a chemical fractionation scheme of soil organic matter (OM). This involved the separation of organic carbon (OC) fractions based on their solubility in (i) cold and hot water, (ii) 0.1 M sodium pyrophosphate (pH $ 10), and (iii) 2% HF solution, and the residue remaining after the HF extraction. The OM in this residue, after treatment with 2% HF solution, was characterised using pyrolysis (Py)-GC/MS. This technique involves thermal decomposition of OM into various pyrolysis products, which are then chromatographically separated and determined by mass spectroscopy. This technique has been used to semi-quantify individual soil OM constituents so that in-depth information on soil OM molecular fingerprints is provided. This article presents a detailed dataset of physical-chemical characterization, OC fractions and OM molecular fingerprints of 62 soil samples for a range of soil orders (i.e., Allophanic, Brown, Gley, Pallic and Recent) and land uses (i.e., permanently grazed pasture, ungrazed/unmanaged grasslands, annual cropping) across New Zealand. Principal
component analysis was used to investigate the relationships of different soil properties with OC fractions and OM chemistry so that the underlying mechanisms responsible for the differences encountered in OM quantity and quality between soil orders and land uses are understood.
& 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Specifications table

Subject area
Earth Science More specific subject area Soil Chemistry Type of data Table and figure How data was acquired Soil physico-chemical characteristics were determined using conventional wet chemical analyses.
Organic carbon fractions were extracted with cold þ hot water-soluble (C H2O ), sodium pyrophosphate (C p ), and 2% HF (C HF-residuum and C HF-mobile ).
Soil organic matter pyrolysed with pyrolysis-GC/MS Data format
Raw and processed
Experimental factors
Investigating the influence of soil properties (e.g., pH, Olsen P, clay content, short-range ordered materials and organo-Al complexes), soil orders (i.e., Allophanic, Brown, Gley, Pallic and Recent) and land uses (i.e., permanently grazed pasture, ungrazed/unmanaged grasslands, annual cropping) on soil OM quantity and quality.
Experimental features
A representative set of 45 soils (0-15 cm depth) were collected from New Zealand's major agricultural regions (Auckland, Waikato, Taranaki, Hawke's Bay, Canterbury, Southland). An additional subset of 17 Allophanic soils was used for specific analyses.
Data source location
New Zealand Data accessibility Data are available with this article Related research article Shen Q., Suarez-Abelenda M., Camps-Arbestain M., Calvelo Pereira R., McNally SR., Kelliher FM (2018). An investigation of organic matter quality and quantity in acid soils as influenced by soil type and land use. Geoderma. 328, 44-55 [1] .
Value of the data
The present data will help contribute to understanding the processes by which OM is protected in acid soils.
The present data includes a comprehensive dataset of soil properties key to the preservation of OM in soils.
The present data includes a comprehensive dataset of OC fractions, as obtained through chemical fractionation.
The present data offers detailed information on molecular fingerprints of soil OM as obtained through Py-GC/MS. 
Data
In this report, we present a data set acquired with the use of a chemical fractionation and pyrolysis (Py)-GC/MS on soil organic matter quantity and quality, along with a thorough chemical characterisation of the soils. The soil sampled sites are indicated in Fig. 1 . The equivalents of New Zealand soil orders to Soil Taxonomy USDA are provided in Table 1 . The main soil properties of a range of soil orders (i.e., Allophanic, Brown, Gley, Pallic and Recent) and land uses (i.e., permanently grazed pasture, ungrazed/ unmanaged grasslands, annual cropping) are presented in Table 2 . The abundance of inorganic shortrange order constituents and organo-Al/Fe complexes (as inferred by Al o þ ½Fe o values) and of Al cations associated with organic ligands (as inferred by Al p values) are provided in box plots in Fig. 2a and b . Relative values (%) of different C fractions (C HF-mobile , C Al , C HF-residuum and C H2O ) of all soils studied (n ¼ 45) are provided in box plots in Fig. 3 . The communalities resulting from principal component analysis (PCA) of the main soil properties (excluding the C fractions) are presented in Fig. 4 . Box plots of soil pH and Olsen P values of different soil orders and land uses are provided in Fig. 5 . Box plots of the ratio of C/N are shown in Fig. 6 . The PCA for the main soil properties considered, including the C fractions (C H2O , C HF-residuum , and C HF-mobile ), for PC1 and PC3, is shown in Fig. 7 . The communalities of these properties are presented in Fig. 8 . The communalities of the PCA obtained when the soils were grouped as non-Allophanic and Allophanic (here including the additional set of 17 soils) are represented in Figs. 9 and 10, respectively.
The list of pyrolysis products, molecular mass (Mþ ), fragment ion used (m/z) and average retention time (RT) are presented in Table 3 ; and the average relative abundances (% TQPA) of pyrolytic compounds, grouped according to their possible origins, obtained for different soil orders (i.e. Allophanic, Pallic, Gley, Brown and Recent soils) under different land use (permanently grazed pasture, ungrazed/unmanaged grasslands, annual cropping) are shown in Table 4 . The scores of the PCA carried out for the OM fingerprints obtained through Py-GC/MS for the 45 soils were classified as (Fig. 11a) or C HF-residuum (Fig. 11b) . The loadings of F1-F2 from PCA of pyrolytic products of soils under permanently grazed pasture and cropping vegetation are shown in Fig. 12a , and the scores grouped by soil orders and land uses are shown in Fig. 12b and c, respectively.
Experimental design, materials and methods
Soil samples
A representative subset of 45 soils was selected from a larger project in which soils (0-15 cm depth) were collected from New Zealand's major agricultural regions (Waikato, Taranaki, Hawkes Bay, Canterbury, Auckland, Southland; Fig. 1 ) [3] . These included 9 Allophanic soils, 6 Brown soils, 11 Gley soils, 10 Pallic soils and 9 Recent soils under different land uses: permanently grazed pasture (i.e. dairy and drystock; 17 soils), continuous cropping (i.e. arable; 17 soils) or unmanaged and ungrazed grassland (11 soils). An additional subset of 17 Allophanic soils was included when doing PCA of only Allophanic soils to make a total of 26 Allophanic soils; of these 26, 17 were permanently grazed pasture, and 8 under continuous cropping. Only one Allophanic soil under ungrazed grasslands was included in the study. Details on soil sampling are provided in McNally et al. [3] . 
Soil characterisation
Physico-chemical characteristics (including pH, clay content, short-range ordered materials, organo-Al complexes, total N and C, etc) of the soils were determined following the method described by Shen et al. [1] . The specific surface area (ADSSA) and particle size distribution was determined following soil dispersion by sonication (60 s at 64 J s À 1 ) [3] . Carbon was fractionated into cold þ hot water-soluble C (C H2O ), sodium pyrophosphate extractable C (C p ), C recovered in the residuum after HF treatment (C HF-residuum ), and C not recovered as calculated by difference from total C (C HF-mobile ).
Further details of the methodology are described in Shen et al. [1] . Soil OM fingerprints were determined by using pyrolysis-GC/MS after treatment with 2% HF solution. Details of the HF treatment, the machine setup and the quantification of the pyrolysis products using GCMSsolution version 2.17 software (Shimadzu) can be found in Shen et al. [1] . 
Data analysis
The statistical software R version 3.2.2 was used to make box plots of the various C fractions and chemical properties of the soils studied. One-way ANOVA with a Tukey HSD test was conducted to evaluate statistical differences ('***' 0.001, '**' 0.01, '*' 0.05, '.' 0.1). Principal component analysis of the C fractions and their chemical properties, and of the pyrolysis products of OM compounds of the studied soils was performed using SPSS software for Windows (IBM SPSS Statistics version 24.0; IBMCorp, 2016). More details are provided in Shen et al. [1] .
